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BT =[Bnii (sq)B
nj
j (tq)B
nk
k (uq)]i=1,...,ni ; j=1,...,nj ; k=1,...,nk ∈ <
(ni+1)×(nj+1)×(nk+1)
=[Bni0 (sq)B
nj
0 (tq)B
nk
0 (uq), B
ni
0 (sq)B
nj
0 (tq)B
nk
1 , . . . , B
ni
ni
(sq)B
nj
nj
(tq)B
nk
nk
(uq)],
· 3 ¹
∆P T =[∆Pijk ]i=1,...,ni ; j=1,...,nj ; k=1,...,nk ∈ <
(ni+1)×(nj+1)×(nk+1)
=[∆P000,∆P001,∆P002, . . . ,∆Pninjnk ].
·¸>¹
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^· G½¹ aypb1©LQQ¼K{)f`Q]`]`Qa~1yk](yt]_gPR{dQgb)bdQf{dfhnK~dc)^n|b
<(ni+1)×(nj+1)×(nk+1)


∆q = BT ∆P.
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∆nq
(0)
Ml+1
ypb}~
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ª&NdgjN[KgQa~d]^hNdQ±¶n|n/ª&gbdRgb)Qaypf&]`[\]q^hQP n|±
bdnkf`P1y| Qai>c)y/^hgnkb)] 

{
N
∑
n=1
BnMl+1B
n
Ml+1
T
δSn
}
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Q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(ξ, η, ζ)
gj]c)]`Qa~ ^hnPnkbdg^`n|f
^hNdQyk~dyp{\^hgnkb1{dfhnK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s = φ(ξ) t = ψ(η) u = θ(ζ).
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∑
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B
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i (ξ)φi ψ(η) =
n′j
∑
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B
n′j
j (η)ψj θ(ζ) =
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∑
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B
n′k
k (ζ)θk.
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ψj =
j
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θk =
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n′k
k = 0, n′k.
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(φi)i=0,...,n′
i
¨
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j
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j
= θn′
k
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φi < φi+1 i = 0, n
′
i − 1,
ψj < ψj+1 j = 0, n
′
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θk < θk+1 k = 0, n
′
k − 1.
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^`NdQn|b>^`fhn|@{Ln|gb>^h]z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{yi}i=0,...,ni


TV ({yi}) =
ni
∑
i=1
|yi − yi−1| ≈
∫ 1
0
|y′(t)|dt,
· Ga>¹
ª&NdQaf`Q
y(t)
gj]zyf`Qa|cdjypf±¶cdb}^`gn|bgb>^`Qfh{Ln|jy/^`gbdt^`NdQn|b>^`fhn| {Ln|gb>^h]
{yi}i=0,...,ni
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b)~dQa~^`n ²%²´ ©K[­gb>^hf`n\~\c)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∫ 1
0
∫ 1
0
∫ 1
0
∥
∥
∥∇δP (ξ, η, ζ)
∥
∥
∥ dξ dη dζ,
· Gk¹
ª&NdQaf`Q
δP (ξ, η, ζ)
gj]ºy$fhQ|c)y|f&±¶cdb)^`gn|b­±¶fhn|P
[0, 1]3
^hn
<3
gb>^`Qaf`{Ln|jy/^hgbd$^`NdQRnkbk^hf`nkF{Ln|gb>^h]º~\g]`{djy|QPRQb>^h]ypb)~
∇gj]&g^h]&kfhyk~\gQab>^(^hQb)]`n|f¥+MNdQº±¶n|fhPcdjy· G|¹g]^hNdQPc)¢^hg~\gPRQb)]`gn|b)y| Q¼K^`Qab)]_gn|bnp±^`N)Qgb>^`Qa|fyp+· Ga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¥
YKgb)Q
δP (ξ, η, ζ)
gj]n|bd[ HKbdn/ª&byp^
(ni + 1) × (nj + 1) × (nk + 1)
{}nkgb>^]¨¾y~\gj]`f`Q^`Qt±¶n|fhPnp±· G|¹Ugj]ºc)]`Qa~§gb
{dfy|^`gjQº^`n1Qa°/ypc)y/^hQ^hNdQy|~)yp{\^hgnkbn>]q^&±¶c)b)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JAD =
1
ninjnk
ni
∑
i=1
nj
∑
j=1
nk
∑
k=1
∥
∥
∥∇δPijk
∥
∥
∥ .
· Gk¹
‖.‖
g]yPRyp^`fhg¢¼ bdnkf`Py|b)~
∇δPijk
y|bQ]q^hgP1y/^hQtn|±
∇δP (ξ, η, ζ)
n/°|Qf^`N)QtQaQaPQab>^hypfh[°|nkcdPRQnp± gb)~\gjQ]
ijk
¥MNdQ
c)]`Qnp±^`N)Q²dfhn|©LQ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fhQ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gb)~\gjQ]
ijk
[KgQa~d]

∥
∥
∥
∇δPijk
∥
∥
∥
=
[ 3
∑
l=1
n2i
4
{
(∆P lijk −∆P
l
i−1jk)
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